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Abstract
The main purpose of the paper is to develop a neural network application that could predict supplier problems in terms of 
stock management, lead time and production. Stocks of goods that manufacturers would classify as raw materials stocks
are, in a special sense, goods in early stages of the production process. In a logic-based economic competitiveness, the 
company which holds the largest stock is underperforming! Technically, the stock is inevitable and in some cases even
desirable; economically it is associate with an asset value stock, therefore, it should be minimized. Minimizing the value,
the costs will also be minimized.
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Emerging 
Markets Queries in Finance and Business local organization
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1. Introduction
The companies perform in an unstable environment, where the tastes of the consumers are in a continuous
changing Anastasiu, 2009. For small and medium sized manufactures, there are five emerging trends in supply
chain management: green supply chains, supply chain risk management, supply chain agility, moving supply
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closer to home and dealing with increased logistics costs (http://www.ciras.iastate.edu). From the mentioned 
trends, the paper deals with the problem of disruption or excess stock of raw material in the supply chain. 
Unanticipated disruptions to material flow in a supply chain can be costly. Not only are companies seeking 
ways to better respond to disruptions when they hit, but they also are trying to anticipate disruptions before 
they occur. The existence of a too high stock or the lack of it . Many supply chain 
managers find themselves with an increasing number and volume of products to manage, but with limited 
resources to expand their capacity to manage, store, and distribute these products. Instead others companies 
will deliver the goods with a delay or will refuse the clients due to lack of raw materials in stock. 
2. Determining the excess and deficiency stocks of the company and the associated costs function 
The analyses start from determining the mathematical model that describes better the formation of raw 
materials stocks. A company can have either excess stocks or deficiency stocks. The costs generated by the 
stocks and the stock level are the object of this paper. 
Stocks are a set of goods purchased for future use. The importance of stocks derives from the fact that their 
absence leads to disruptions in manufacturing a product. The randomness of demand in a T period highlights 
the importance of stock levels Abrudan et al., 2002. 
Based on the probability distribution p r determined from a statistical observation application, it can be 
determined a probabilistic model. In analyzing the subject of this paper it has used a simplified model, where 
the launch costs is neglected www.scribd.com. 
Noting with "S" the stock size and with "r" the production, there can be two mutually exclusive possibilities: 
 r <S: in which case at the end of the T period there is in stock an amount "S-r" which will be sold with a C1 
loss per unit 
 r> S: So we have a stock shortage to cover the supply which requires the quantity "r-S", the additional costs 
per unit being considered equal to C2. 
Considering the st
the form: 
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The model can be applied for unique or based on orders production that uses production management 
models, like Ka rplus is capitalized with loss case a; if the quantity 
supplied is less than the demand case b is an urgent need for additional supplies Abrudan et al., 2002. In order 
to calculate the minimum of the G S function, we will calculate the G S-1 and G S+1 function: 
-C2                    (2) 
G(S-1)=G(S)- -1)+C2                    (3) 
Considering a stock S0, the optimal stock: G(S0-1) <G(S0) < G(S0+1), according the relation (2) and (3) it 
has obtained: 
0)()1( SGSG or 0)(*)( 221 CSrpCC                  (4) 
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Noting with
21
2
CC
Cp , based on the above relationships it was obtained: 
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Having the values of C1= 80 lei and C2= 1200 lei, for a z material, calculating the value function G S for all 
the versions, we obtain the following results: 
Table 1.Determination of the G S function 
S r 
S
r
rprSCG
0
11 )(*)(*  
1
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Sr
rpSrCG  G(S) 
0 0 0 22800 22800 
10 10 80 12000 12080 
20 20 360 4200 4560 
30 30 920 600 1520 
40 40 1680 0 1680 
The model proposed by this paper is based on the version explained above which determine the cost of 
storage. The novelty of this paper consists in the use of neural networks in order to determine the stock cost 
taking also into account the factors that influence the stock level. 
3. Stock identification based on artificial neural networks 
3.1. Factors that influence the stock level 
the stocks level, in the literature, are mentioned Abrudan et al., 
2002: 
 
of consumer. Conditions refer mainly to the nature of demand, consumption moments, type of resources, 
production cycles and economic production allotments to manufacturers, suppliers, etc.; 
 Strategies that can be applied by the provider organization can be: alternative or simultaneous delivery. 
Alternative delivery leads to higher stocks at the client company for longer time periods; 
 The minimum amount that can be ordered to purchase and purchase in economic conditions favorable or 
affordable. Usually, it is defined by the manufacturer, as the limit below which manufacturing a product 
would result in higher production costs and therefore higher selling prices; 
 The carrying capacity of the transport means used in bringing the material resources, in conjunction with the 
transport distance, correlation that ensures the transport of the resources at the lowest-cost of materials; 
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 Natural and climatic conditions usually determine the winter stocks for the material resources whose 
operation or transmission is interrupted due to the specific influence of the winter season; 
 Existing storage capacity available limits the maximum amount of material that can be stored at a time; 
 Production volume and structure influence direct the structure of material inventory and indirectly through 
the resources necessary for production schedules and average daily consumption the level of their training. 
 The costs of launching purchase orders that require the stocks formation on economic criteria; 
 Direct and indirect costs of maintaining the stock level; 
3.2. Stock level determination with the help of ANN 
An Artificial Neural Network ANN is a mathematical model or computational model that is inspired by the 
structure and/or functional aspects of biological neural networks. A neural network consists of an 
interconnected group of artificial neurons, and it processes information using a connectionist approach to 
computation Russell et all, 2002 . In most cases an ANN is an adaptive system that changes its structure based 
on external or internal information that flows through the network during the learning phase Haykin, 2009. 
According to Simon Haykin
tendency to store experimental knowledge an  
The similarity with the human brain consists in learning request before acquiring knowledge. Learning takes 
place through the entries that are brought in the system. Knowledge is stored in connections interneurons, ie 
neural weights, which stores the results Beale et al., 2011. 
To configure an artificial neural network, must be specified the following parameters Haykin, 2009, 
Campean, 2012: 
 The number of neurons in input layer; 
 The number of intermediate layers; 
 The number of neurons in the intermediate layers; 
 The number of neurons in the output layer; 
 The activation function for each layer; 
 The training method; 
 The pairs of values used in the training; 
 The minimum bid error; 
 The maximum number of iterations for training. 
Raw material stock management is a very debated subject, but only with the classical models. ANN studies 
for raw materials were treated by Iveline Anne Marie www.asian-transactions.org.Ciupan, 2011 proposed a 
order optimization model, using ANN a  
The neural network used in this paper has seven nodes in the input layers, corresponding to the: 
 The lead time; 
 The number of products generated by the production function; 
 The probability of the demand level; 
 The values that characterize the material C1, C2; 
 Average consumption, which in our case will be equal to the order size; 
The ANN type is represented in figure 1; with two nodes in the final layer, representing the stock costs. 
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Fig.1. Structure of the ANN 
The Levenberg-Marquardt algorithm was used for training and the MLP Multilayer perceptrons training was 
done automatically using the elaborated software package. 
The ANN consists in 10 neurons the default size for the feed for ward net command. For this configuration, 
we simulate first with 12 pairs of input in the input layer. It is noted that the number of neurons chosen, the 
number of intermediate layers and the activation functions were well chosen because, after only 3 iterations 
epochs, neural network has reached a result in the indicated error, having a running time of one second. 
It can be seen that the error of 10-2 is satisfactory. The error gradient is 10-15. Along with this result, is made 
available a graphic illustration of the training process. The following figures show the result: 
 
Fig.2. Performance of the ANN 
The results are obtained with a group of entry data. In table 2 the output of the classical model is G1, G2, and 
the output of the ANN is G1n, G2n. For the simulation were used, instead of five values for S, r, 100 values 
having the probability of appearance equal to 0.001. 
The ratio of arithmetical progression for those 50 values was 5. 
1041 Campean Emilia Maria et al. /  Procedia Economics and Finance  3 ( 2012 )  1036 – 1041 
Table 2.Compared results of the costs  
S r G1 G1n G2 G2n 
0 0 0 0 234000 234100 
50 50 300 300 178500 178600 
100 100 1100 1110 130500 130500 
150 150 2400 2400 90000 90000 
200 200 4240 4250 57000 57100 
250 250 6500 6500 31500 31500 
300 300 9300 9300 13500 13500 
350 350 10560 10550 8400 8500 
400 400 12600 12600 3000 3000 
450 450 15600 15600 0 0 
The results shown in table 1 indicate approximately the same values, what means that the ANN approach is 
suitable for such application. The great advantage of the ANN is the time needed to obtain the results, 1 second 
in the application, much faster that the classical one, which required almost 4000 seconds for processing, using 
the same computer. 
4. Conclusion 
In this paper the cost model for the lack of stock or storage costs have been successfully carried out. We 
used for this cost function also the neural networks. Compared with the classical methods, the proposed 
methodology has the advantage of a faster time required to obtain the cost function with its two components: 
the lack of stock or the storage costs with the same precision as the classical model. Also, the model takes into 
account the lead time of supply. In this way, organizations can know in advance the cost. The costs were 
determined taking into account the factors that influence the stock level. 
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